A multidisciplinary approach appears promising for focusing interventions. The PLACE method (priorities for local AIDS control efforts) identifies where prevention programmes can access sexual networks containing individuals with high rates of new partner acquisition and provides information about whether sexually transmitted disease (STD) or AIDS prevention programmes are in place at those sites. The method provides useful information at relatively low cost, regardless of the phase of the HIV or STD epidemic. For example, in the growth phase of an epidemic, information on where people with high rates of new partner acquisition meet new sexual partners could be used to inform targeted surveillance or screening programmes to catch early cases. 
C
onceptual and mathematical models of epidemics of sexually transmitted infections (STI) provide the framework for improving strategies to minimise STI transmission at the population level, but improved epidemiological methods are still needed to identify, characterise, and access for intervention the key sexual networks identified in the models. The initial "core group" concept introduced by Yorke et al in 1978, 1 the mathematical models 2 developed by Anderson and May, and the recent phase specific model 3 described by Aral and Wasserheit all highlight the importance of sexual partnership patterns among and between groups. The phase specific model argues that the optimal strategies for controlling STI require a two tiered approach for "spread" and "maintenance" networks. Mathematical models identify specific sexual network variables that influence the spread of infection including:
• behavioural heterogeneity 4 -the extent to which the rate of partner acquisition and acts per partner vary within the population;
• partner concurrency 5 -the extent to which partnerships overlap or are sequential;
• sexual mixing patterns-the extent to which new partner selection is random; and • partnership timing 6 -the extent to which partnerships are formed during the period of increased host infectiousness. Unfortunately, empirical data describing sexual networks in a specific population lag behind the evolving conceptual framework. Consequently, the successful use of these features for preventing transmission of STI has been limited.
An important barrier to developing sexual network informed interventions has been the lack of rapid, reliable, and valid field methods for describing the complex and dynamic web of sexual partnering in a defined population in a way that is useful for intervention planning. By necessity, conceptual models reduce sexual behaviour and transmission networks into simple paradigms. The challenge is to translate key sexual network concepts and parameters into variables that can be measured in resource-poor settings and that provide valid indicators for phase specific intervention programming.
Traditional methods and tools for obtaining information on the sexual behavior of a population, such as general population surveys with reproductive health modules, have an individual level focus and generally do not characterise the sexual links between individuals in a population. Recent efforts to include sexual partnership modules in these surveys may prove useful in characterising the structure of sexual networks, but are not likely to provide footholds for intervention development. Full network specification theoretically would identify where to intervene most effectively, but would require an immense data collection effort that is vulnerable to significant bias. Individuals with many sexual partners may not be able to name their sexual contacts or may be unwilling to do so. 7 8 Methods using clinic based partner notification approaches miss the majority of infected individuals who do not present for care of sexually transmitted disease (STD). They are also more likely to be informed about the stable partners of the infected case than the unreported casual sexual contacts. 9 10 Thus there is an acknowledged gap between theoretical understanding of the types of sexual networks most capable of spreading or maintaining an epidemic and our success in measuring sexual network parameters among real individuals in a population. 1 Although empiric data to describe key features of a population's sexual network can be difficult to obtain from individuals, there may be readily observable characteristics at the community level associated with its capacity to spread or sustain STD/HIV. In sub-Saharan Africa, for example, there is a recognisable pattern of geographical clustering of HIV infection by level of urbanisation. 11 HIV incidence rates are generally higher in urban areas, moderate in peri-urban areas, and much lower in rural areas. [12] [13] [14] [15] [16] In sub-Saharan Africa, areas with higher incidence of HIV infection have been dubbed "high transmission areas" (HTA). 17 These are often places where social mixing intersects with commercial activity-for example: hotels for truck drivers at the intersection of major commercial routes, bars near trading centres, and migrant worker residences. 18 Patrons of these places may have a higher rate of new partnership formation and be a members of a spread network. If true, then an intervention strategy for subSaharan Africa would be to focus interventions in places where social mixing occurs in the context of increased urbanisation and commercial activity.
In this paper we describe the first application of a rapid assessment method for identifying places where new sexual partnerships are formed and discuss its potential for the study of sexual networks and the focusing of interventions.
METHODS
We developed the rapid method described here and pilot tested in Cape Town, to determine whether a place focus could take advantage of the geographical clustering of STD/HIV transmission for fielding interventions to reach spread networks. The following assumptions guided our approach:
• In the absence of population based incidence data, a synthesis of available demographic and epidemiological contextual data could provide sufficient information to identify areas most likely to have partnership formation patterns capable of spreading and maintaining infection.
• Within these high transmission areas, a primary focus should be to identify places where those with highest rates of new partnership formation can be accessed because they have a disproportionate role in the epidemic.
• To minimise bias, the method should not primarily rely on self reported behaviour, contact tracing, naming of sexual partners, or require information about self reported behaviour except to validate information obtained in other ways.
• The method should be feasibly implemented in a short period of time without on-site involvement of outside technical experts.
• The method should provide programme indicators useful for intervention monitoring. The PLACE method (priorities for local AIDS control efforts) is summarised in table 1. The first step is selection of the study area, based on a review and synthesis of available contextual and epidemiological information. In 1998, we chose Cape Town for the study because Western Cape had the lowest HIV prevalence in South Africa according to national sentinel surveillance data, but possibly the highest incidence. HIV prevalence had increased 370% (from 1.6% to 6.3%) among antenatal patients between 1995 and 1997. Selection of the township within Cape Town was based on the perception of a significant unmet need for STD services in the community. In addition, the township was small enough for a pilot study to be feasible.
Community approval for the study was obtained by meeting with key representatives of the principal community organisations, including political and civic organisations, health workers, the police, and community based organisations. The protocol was approved by ethics review committees at both the University of North Carolina and the University of Cape Town.
Data from the community were collected in three phases of field work. In the first phase, interviewers identified and interviewed key informants in the community. The purpose of the key informant interviews was to identify all sites in the township where residents go to meet new sexual partners. Key informants probed for all types of sites, not just sex worker "hot spots." Asking key informants to only identify sites where sex workers solicit clients would exclude most sites and require defining sex work. Key informants included people of various ages, occupations, and from different zones of the township. Interviewers scheduled appointments with community leaders, approached STD patients waiting to see a heath care provider, approached youth in the streets, asked drivers at taxi stands to point out knowledgeable taxi drivers, and approached other people at a time that seemed mutually convenient (for example, bar workers during morning hours). Interviewers requested verbal informed consent for voluntary anonymous participation. No incentives for participation were provided. Those who consented were asked to name sites where township residents meet new sexual partners. A key informant interview could be completed in 15 to 20 minutes.
The second phase of field work occurred after a unique list of sites was compiled from the hundreds of site reports obtained during the key informant interviews. Interviewers visited each reported site to verify its existence and location. During this visit, an interviewer asked a person knowledgeable about the site (such as a bar manager or regular patron) whether he or she believed that people come to the site to meet new sexual partners, and asked additional questions useful for planning AIDS prevention programmes at the site. These included questions about the type of site, patron characteristics, the extent of on-site AIDS prevention activities, and condom availability. The interviewer also asked for permission to return to the site and interview individuals socialising at the site. At sites reported by five or more key informants and at a sample of the remaining sites additional questions about the characteristics of the sites were asked to estimate the number of people at the site and any additional characteristics of patrons.
Verified sites were marked on an air photo of the township. The air photo was scanned into ARC-View and the site points linked to interview data. Estimates of the proportion of township residents aged 15 to 39 years visiting the sites were made from counts of people at a sample of sites, the age, sex, and residence of people interviewed at these sites, and census data from the township.
In the third phase of field work, we conducted interviews with people socialising at all sites reported by five or more key informants and a stratified random sample of sites less frequently reported. The less frequently reported sites were stratified geographically, by section of the township. The target number of respondents per selected site was 16 men and eight women. Interviewers selected respondents according to where they were standing or sitting at the site, using a method that distributed the interviews throughout the site and which could feasibly be administered by a team of two interviewers, regardless of the type of site.
Data were keyed at the University of Cape Town using EpiInfo. 19 Initial analysis and data management were done using SAS 20 at the University of North Carolina. We used STATA 21 to adjust individual level data to take into account appropriate sampling weights. The air photo was scanned into ARC-View and the sites linked to interview data. Exploratory analysis to map mixing patterns among sites was done using ARC-View.
RESULTS

Description of the social context of the STD/HIV epidemic
Population structure
The township is located in Cape Town, South Africa, in the Western Cape Province. About 10% of South Africa's population of 40 million live in the Western Cape province. 22 It is one of two provinces in South Africa where African blacks do not constitute the majority population. The most common home language in the province is Afrikaans (spoken by 59% of the population). Over 85% of the residents of the Western Cape live in an urban area, of which the largest is Cape Town, boasting a population of more than three million. The township populations differ markedly from the rest of the residential areas in the Western Cape. According to the 1996 census, almost all residents of the study township are African black, were born in South Africa, and speak Xhosa. Females slightly outnumber males. The 80 000 residents of the township live in an area smaller than 5 km 2 . According to the 1996 census, over 60% of men and women aged 20 to 60 in the township have never been married and are not currently living with a partner or in a civil, religious, or traditional ceremony. 23 This is much higher than the proportion of women nationally of similar age who report never having married. By age 25, fewer than 10% of the men and only 15% of the women are married; by age 35, two thirds of both sexes remain unmarried; by age 45 over a quarter of men and a third of women remain unmarried.
Overview of the social/political economic situation
The 1996 South African census presents a picture of the township that is in sharp contrast to the more affluent population of Cape Town. Of the approximately 18 000 households in the township, 41% live in informal shacks and 650 households share a one room house or shack with another household. In contrast, in the Western Cape as a whole only 7% of households live in shacks. Twice as many households in the township (47%) live in two rooms or less compared with the rest of the province. There are 46 hostel residences that previously were designated for black workers. Since the end of apartheid, men living in these hostels have been permitted to bring their families to live with them. Instead of two single men sharing a room in a hostel, one man and his family share a room, often including members of the extended family as well as the immediate family. Twenty per cent of the households have no income. Among the population aged 15 to 60, 64% are economically active-that is they are either employed or looking for work. Of the economically active population, 41% are unemployed. This is approximately twice the unemployment rate for the rest of the Western Cape.
The township is divided into approximately nine sections or zones, each with its own particular history and characteristics. These divisions of the township were used in questions about sexual mixing and in selecting sites for conducting interviews with people socialising at the sites. Boundaries of the zones are well known to residents and reflect to some extent boundaries imposed during the apartheid era. The oldest zone is the most well established, has larger houses, and, since the end of apartheid, is undergoing renovation and improvement. Two zones of the township contain buildings that previously were single sex migrant worker hostels. Several zones are experiencing uncontrolled rapid population growth in which new residences are often shacks constructed from discarded metal, wood, and cardboard.
In addition to substandard housing, cramped living conditions, and high unemployment, women living in the township may face high levels of sexual abuse. According to the 1998 Demographic and Health Survey in South Africa, among women aged 15 to 49 in the Western Cape province, 17% reported having ever been abused by a sexual partner; 8% reported that the abuse occurred within the past year; and 6.5% reported ever being raped. 24 Although this survey probably underestimates the extent of rape, the Western Cape had the second highest level of rape reported for a province. We do not know if sexual abuse is higher in the townships than in other parts of the province.
Public health infrastructure and STD services There are six public health clinics in the township, one hospital, and very few private practitioners. The policy for treating patients who present with STD complaints is syndromic treatment according to the standard national guidelines. New cases of STDs can be seen in any of the clinics or the hospital, but individuals are only provided follow up care in the clinic closest to their residence. STD service providers indicated that there is inadequate access to appropriate STD care in the township.
Place based description of sexual networks: where people meet new sexual partners
Identification of sites
We characterised sexual networks according to the type and location of sites reported by key informants where new partnerships are formed, mixing between the sites, and the rates of partner formation at the sites. In all, 318 key informants were interviewed over a 10 day period by a team of seven field workers. About two thirds of the key informants were adolescents, taxi drivers, and patients at the STD clinic. The others included the police, public officials, nurses, and business owners. Forty per cent of the key informants were female. Almost 
Characteristics of sites and mapping
The second phase of field work required eight days of intensive field work during which 12 field staff tried to locate the 363 sites reported by the key informants. Of the 363 sites, 310 sites (85%) were located, the address verified or corrected if necessary, the site characterised, and a responsible person on-site such as a bar manager interviewed. Sites were distributed throughout the township, although there was some clustering of sites in the north and south (fig 1) near former migrant worker hostels. Almost all of the sites served beer or alcohol. Over three quarters of the sites were shebeens (table 2). A shebeen is typically a four room house in a residential area that has been converted to accommodate beer and alcohol sales and consumption. About 14% of the sites were taverns. Taverns are more likely to be legally registered to sell beer and alcohol and can serve a larger crowd. Besides shebeens and taverns, key informants reported a community hall, a church, a nightclub, a takeaway food stand, a garage, a shack, and a hair salon. None of the key informants reported a brothel or anywhere characterised by the presence of commercial sex. Field staff could not find any brothels or escort services in the township. Twenty eight sites were reported by five or more key informants. Almost half of these were taverns even though taverns represented only about 15% of the total number of sites reported.
About three quarters of the knowledgeable people interviewed about the characteristics of the site reported that people come to the site to meet new sexual partners. About 40% reported that patrons are exclusively from the zone in the township where the site is located. The remainder reported that people come from more than one zone in the township and often from throughout the township. About 12% reported that some patrons are from outside the township. When asked to describe those who visit in terms of age and sex, the most commonly reported groups were men aged 25 to 30 and women aged 16 to 24. More than 40% of those interviewed reported that adolescents younger than 16 visit the site. Over 10% reported that girls younger than 16 visit the site. When managers at a subset of 49 sites were asked in an open ended question to characterise patrons, the most common response was "Everybody." Almost half spontaneously responded either "students" or "youth."
Fewer than 2% of the 310 sites had any on-site AIDS prevention activities such as educational materials, peer education programmes, or visits by health outreach workers. Over 90% never had condoms available on-site. Condoms were reportedly available "nearby" at 22% of sites, although in most cases this referred to condoms available at a health facility. Almost 60% of the people interviewed about the characteristics of the site and its patrons reported that they would be willing to sell condoms at the site.
Characteristics of people socialising at sites
In the third phase of field work, 738 men and 378 women were interviewed at 26 of the 28 sites reported by five or more key informants, and at a stratified random sample (n = 23) of the remaining sites. (Where the target number of 24 interviews was not reached in a site, it was usually because there were fewer than 16 men and eight women on site at the time of the interview.) No important differences in behaviour emerged among those interviewed at frequently reported v less frequently reported sites. Thus we merged the data using the appropriate sampling weights. Interviews were conducted during late afternoons and evenings.
The mean age of men and women was approximately 30 years, although a greater proportion of women was younger than 25 (table 3) . Over 85% of respondents were residents of the township (table 3) , although women were more likely than men to be from outside the township. Over half had lived all their life in the township. About a third of the respondents had not completed Standard 8 level of schooling, but there were not marked differences in educational attainment by sex. About 40% of the respondents were unemployed. Very few people reported that the evening of the interview was their first time to visit the site (table 4) . Over a quarter of those interviewed reported visiting the site more than 10 times a (table 4) . About 40% of the men and 30% of the women reported personally having met a new partner at the site, and about half of these reported that they had met a new partner at the site within the past three months. Even though fewer than half of the respondents reported meeting a partner at the site of the interview, half reported going somewhere in the township to meet new sexual partners. Sixty per cent of the men and 54% of the women reported going outside the township to meet new sexual partners.
Between 40% and 50% of all respondents had never used a condom, and less than one third reported using a condom at the most recent coitus. Self reported condom use did not vary significantly by sex or by whether the site of the interview was identified by five or more key informants.
Respondents were asked how many different sexual partners they had had in the past four weeks and in the past year, and how many of these partners were new in the past four weeks and in the past year (table 5) . These self reported rates were higher for men than for women. Men reported a mean of 2.3 different partners and 1.2 new partners in the past four weeks. Women reported a mean of 1.8 total partners and 0.9 new partners in the past four weeks. About 20% of the men reported four or more partners in the past four weeks; a third reported two or more new partners in the past four weeks. About half of men reported having more than one partner in the past four weeks, and among these men, almost all reported that at least one of these partners was new. Over 40% of women reported having more than one sexual partner in the past four weeks and of these, almost all reported a new partnership in the past four weeks.
Key indicators useful for AIDS prevention programmes identified from these data include:
• the number of sites identified in the township where people meet new sexual partners-363 sites, of which 313 were verified; • the percent of verified sites with condoms available-3%;
• the mean rate of new partnership formation at sites in the past four weeks, by sex-1.2 for men and 0.9 for women; • the proportion of those socialising at sites who have ever used a condom, by sex-52% for men and 59% for women; • the proportion of those socialising at sites using condoms at most recent coitus-29% for men and 36% for women; and • the proportion of those socialising at sites using condoms with the most recent sexual partner from the site-35% of men and 38% of women.
DISCUSSION
This rapid assessment suggests that in this Western Cape township, spread networks important for transmitting HIV and other sexually transmitted infections can be accessed for prevention programmes at bars and shebeens. Although we do not have biomedical evidence that the incidence of HIV infection is any higher in the township than elsewhere, this study suggests that the sexual network in the township could easily spread HIV and other sexually transmitted infections. The rates of new partner acquisition in the past four weeks reported from individuals socialising at the sites are more than double the rate of partner change estimated necessary to sustain transmission of HIV, gonorrhoea, chlamydia, or syphilis. 25 In addition, these reported rates of partner acquisition are much higher than those reported nationally in South Africa. 26 In our study women reported a mean of 1.8 total partners and 0.9 new partners in the past four weeks; in the national survey women aged 15 to 49 reported a mean of 0.8 total partners in the past 12 months. Finally, key factors that might mitigate the epidemic are missing. Treatment of other sexually transmitted disease is inadequate. Condom use is low and they are not available. The assessment suggests that place based assessments may be able to circumvent the need for full sexual network specification and identify areas for intervention (such as the township) and specific sites within the area (such as the bars and shebeens with the highest rates of new partner acquisition). Where population based data are not available, it is more efficient to use available sociodemographic and epidemiological data to identify areas likely to have spread networks than construct a community's sexual network from individual self reports or from large and expensive household surveys. We identified the township based on available epidemiological and sociodemographic data and the opinion of experienced health care service providers in the community. More research could be done to identify community level factors associated with increased transmission of sexually transmitted infections. Especially in sub-Saharan Africa, where core group membership is not easy to define or measure in a population and epidemics may be geographically clustered, 27 targeting areas for intervention could be a reasonable prevention strategy. In addition to identifying footholds for intervention, a place based approach is compatible with a population perspective that focuses on preventing transmission at the population level rather than acquisition at the individual level. 28 In sub-Saharan Africa, however, where high proportions of the sexually active population are already infected with HIV, targeting "core groups" has proven difficult to translate into an effective prevention strategy. The PLACE method is an alternative strategy for identifying core groups. Rather than identifying core groups based on occupation (for example, sex workers, the military, truck drivers), the focus shifts to identifying spread networks through the places (areas and sites within these areas) where new partner acquisition occurs. Spread networks clearly include individuals with high rates of new partnership acquisition, regardless of their occupation.
Identifying where people in the community go to meet new sexual partners rather than asking about groups which may carry some stigma (for example, commercial sex workers, drug abusers, gay and bisexual populations) may be less stigmatising and more likely to uncover spread networks. Prevention efforts targeting sex workers (male or female), transport workers, the military, or drug abusing populations would have missed the township entirely. We found that key informants did not object to identifying where people go to meet new sexual partners, whereas they denied that commercial sex existed in the township. However, we focused primarily on asking where people go to meet new sexual partners because within a sexual network new sexual partnerships hold a strategic position in the epidemiology of HIV/STD transmission. Preventing a case of HIV infection among the subpopulation with high rates of new partner acquisition may reduce the number of individuals exposed to HIV during the period of primary infection.
The frequency of attendance at the sites was much higher than expected. About one third of respondents reported visiting the site more than 10 times a month, suggesting that visiting shebeens and taverns is part of the daily lifestyle for some community members. We used census data and data from the study to roughly estimate that 6000 men and 2400 women visit the sites. This represents about 30% of male and 10% of female township residents age 15 to 39. Additional work should be done to improve methods for estimating the proportion of residents in the township who visit places where people meet new sexual partners.
This was the first application of the method in a community. Since October 1999 when the study was conducted in Cape Town, we have adapted and improved the protocol for implementation in other settings in South Africa, Tanzania, Uganda, Burkina Faso, Mexico, and Russia. Several areas for improvement of the protocol have emerged. We need better information about site dynamics, including changes in the characteristics of patrons of the sites, site closings, and mixing among sites. Although we tried to locate every site in the township where people meet new partners, we undoubtedly missed some sites. Further research must be done to quantify the extent to which sites are missed. Undoubtedly there are high transmission "times" as well as high transmission areas. We interviewed people at the end of the month during a 10 day period that included two weekends, the usual monthly payday, and a holiday. We do not know to what extent the population fluctuates during the month. People were not reluctant to answer questions about how many sexual partners they had, but we do not know the extent or direction of bias in their responses.
We did not link this assessment with the development of an intervention in Cape Town. In three other sites in South Africa, however, the assessments are being linked from the outset with place based interventions. The components of the intervention include peer health education at key sites, condom promotion at sites, and recruitment of vulnerable women identified at sites to "fast lanes" for STD screening and treatment. For these interventions, indicators for programme inputs, outputs, and outcomes at the site level and at the area level are being developed.
Conclusions
This multidisciplinary approach appears promising for focusing interventions. The PLACE method identifies where prevention programmes can access sexual networks containing individuals with high rates of new partner acquisition and provides information about whether STD or AIDS prevention programmes are in place at those sites. The method provides useful information at relatively low cost regardless of the phase of the HIV or STI epidemic. For example, in the growth phase of an epidemic, information on where people with high rates of new partner acquisition meet new sexual partners could be used to inform targeted surveillance or screening programmes to catch early cases. In the hyperendemic phase, the information could be used in targeted community outreach programmes. As the epidemic declines, the information could be used to monitor whether intervention programmes are continuing to reach sites with spread networks and whether new sites or networks have arisen.
Regardless of the phase of the epidemic, knowledge of the underlying patterns of risk behavior is clearly valuable in determining where to distribute prevention resources. Finally, we recognise the need for additional research to improve the method and optimise its usefulness in preventing transmission of STI. For example, research to validate whether the incidence of STI in areas identified with this method is in fact higher than in other areas. We also need research to assess which indicators should be used to prioritise sites for prevention programmes. For example, should the focus be on sites with the highest new partnership rates? Or on sites with the most mixing between township residents and non-residents? Or on the sites most frequently reported? Or on sites that are the most popular with the youth? Or on sites that are the most receptive to educational interventions and condom promotion? The phase of the epidemic would clearly affect which indicators are most useful for focusing prevention programmes. Answering these questions will increase the usefulness of this approach to people responsible for implementing local STI prevention programmes.
